incarceration contribute to this higher prevalence of disease among inmates (Curd, Winter, & Connell, 2007) . In addition, the U.S. prison population is aging due to the aging of the general population and longer prison sentences, which increases the occurrence of costly chronic health conditions (Baillargeon, Black, Pulvino, & Dunn, 2000) .
Chronic diseases are among the most prevalent, costly, and preventable of all health problems in the United States. More than 1.7 million people die each year due to chronic disease, and the medical cost of care for chronic diseases accounts for more than 75% of all medical expenditures in the United States (CDC, n.d.b). Mokdad, Marks, Stroup, and Gerberding (2004) estimated that three modifiable risk factors (physical inactivity, poor diet, and tobacco use) accounted for 35% of all deaths in the United States during 2000.
Health promotion involves issues related to individual lifestyle and the environment in which potential changes can be enforced (Sadler et al., 2000) . Addressing health issues among inmates has the potential to meet individual needs as well as those of the community (Freudenberg, 2001; Sadler et al., 2000) . Hammett (2001) sought to prove that correctional facilities are important settings for intervention because they allow for a population with a disproportionate burden of disease and a disproportionate effect of health risk behaviors to be efficiently reached. In addition, health interventions that target such vulnerable populations can benefit overall public health and save taxpayers money. Therefore, effective health interventions that target this underserved population are needed to reduce the disproportionate burden of disease in the prison population.
A comprehensive wellness intervention, titled Wellness Works, was developed and implemented in a male, adult, residential (200 bed), nonmedical, minimum security, behavioral substance abuse program (SAP) in LaGrange, Kentucky (Curd et al., 2007) . The program, known as Roederer Therapeutic Community (RTC), is one of seven residential SAPs operated by the Kentucky Department of Corrections. RTC is the only corrections-associated SAP in which both prisoners and parolees reside in a single community. RTC is a 6-month program structured around five phases (orientation, freshman, sophomore, junior, and senior, with approximately 30 residents in each phase) that aims to furnish residents with information and programs that provide new methods of thinking and behaving (Curd et al., 2007) .
Wellness Works was guided by a participatory model based on the PRECEDE/PROCEED planning model and the community-based participatory research concept, as well as several successful participatory work site wellness initiatives (Curd et al., 2007) . This wellness program was based on the premise that one's responsibility for his health (and that of his family) is an appropriate concern for a recovering substance abuser and that taking action to improve health may reinforce the recovery process. The primary outcome of Wellness Works was to decrease disease risk factors among residents of the RTC (Curd et al., 2007) .
The primary aim of this study was to evaluate pre-and post-health risk assessment (HRA) data collected from RTC residents to determine if Wellness Works might have been effective in reducing health risk factors in a community of residents of a correctional SAP. Secondary aims for this study were to determine what characteristics predicted completion of the program (as determined by completion of the follow-up questionnaire) and how baseline risk factors varied by inmate characteristics (such as length of incarceration or social ties).
Methodology
This study analyzes data from Wellness Works program participants who completed a pre-or post-HRA (actual assessment presented in Appendix A); the design and rationale for this comprehensive wellness intervention are reported elsewhere (Curd et al., 2007) . Data were collected from all men as they entered the program and from each group of men just before completing the program 6 months later. The first baseline (pre-) HRA was administered at the end of January 2006 to almost all men in Clouse et al. 185 the program at that time and the first post-HRA was administered May 23, 2006. The last baseline HRA was administered August 20, 2007 , and the last post-HRA was administered January 2, 2008 (Curd et al., 2007) . Of the 448 consenting individuals who completed the baseline HRA, 177 (39.5%) completed the follow-up HRA. To be included in the analysis, the participants must have completed both the pre-and post-HRAs. This HRA was developed by the academic partners involved in the implementation of Wellness Works and was based on examples from other surveys, including the nationally coordinated Behavioral Risk Factor Surveillance Survey (BRFSS; CDC, n.d.a). The HRA serves two main purposes: (a) to help RTC residents identify areas in their life where they can improve their health and longevity and (b) to help the wellness committee understand how the wellness program can be better adapted to the needs of the residents. In addition, the HRA provides comparable data on prevalent risk factors in the program community.
Baseline HRA data reported demographic information such as age, race, inmate or parolee status, length of incarceration, and social ties. Exercise status, nutrition, stress, depression, and smoking status were rated as healthy, moderate risk, or high risk depending on how the participants responded to the questions. The way in which these health indicators were categorized as healthy, moderate health risk, or high health risk is presented in Table 1 .
In addition, a series of health-related questions pertaining to physical health, mental health, activity limitation, amount of energy, and amount of rest were part of the initial and final assessment. These questions were similar to the ones used in the BRFSS and included the following:
Physical health. Thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health NOT good? Mental health. Thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health NOT good? Activity limitation. If you have had any days during the past 30 days when your health was NOT good, how many days did lack of good health keep you from doing your usual activities, such as self-care, work, or recreation? Energy. During the past 30 days, for about how many days have you felt very healthy and full of energy? Rest. During the past 30 days, for about how many days have you felt you did NOT get enough rest or sleep?
The improvements in these measures were determined by subtracting the post-HRA from the pre-HRA, except for the energy measure, in which improvement was determined by subtracting the pre-HRA from the post-HRA due to the positive nature of the question. Altogether, these specific health indicators and questions provided a great deal of information pertaining to the overall health and health risk characteristics of the participants prior to the wellness intervention and after completion of the program.
SAS software Version 9.1 was used to perform all statistical analyses. Descriptive statistical analyses included t tests and chi-square tests to measure the statistical significance of the independent variables. Multivariate relationships were investigated using linear and logistic regression models. Logistic regression analysis was conducted to determine factors associated with completion of both pre-and post-HRAs, while adjusting for age, length of incarceration, race, strength of social ties, smoking status, and access to health care. Logistic regression analysis was also conducted to determine factors associated with the probability of excellent/very good health given the covariates (age, length of incarceration, race, strength of social ties, smoking status, and access to health care). Multiple linear regression analyses were conducted to determine if the change (pre-minus post-) in multiple health risk factors (exercise, nutrition, stress, depression, smoking status, and dental hygiene) were significantly different from zero.
Results
Of the 448 respondents who completed the pre-HRA, 177 (39.5%) completed the post-HRA. The mean age of the participants who completed both HRAs was 34.8 (+8.7) years, while the mean age of those who completed only the pre-HRA was 33.7 (+8.4) years. More than 80% of the individuals who completed both assessments had been incarcerated longer than 1 year. In addition, 67.5% of participants completing both assessments smoked every day and 49.7% had problems accessing health care due to cost 12 months prior to incarceration. Study respondents were predominately White (Table 2) . Table 3 reveals the odds ratios (ORs) and 95% confidence intervals (CIs) for the probability of completing the post-HRA compared to those who just completed the pre-HRA. Age was found to be significantly associated with completion of the wellness program, while adjusting for all other variables in the model (1.03; CI [1.004, 1.05]). Length of incarceration, race, strength of social ties, smoking status, and access to health care were not found to be significantly associated with completion of the wellness program.
The number of baseline HRA respondents who reported their general health status as being excellent or very good was 178 (39.7%), while 272 (60.7%) reported their general health as being good, fair, or poor. Perceptions of general health as good, fair, or poor was reported by 48.2% of the nonWhite participants, as well as 73.3% of those individuals who indicated having weak social ties, 64.4% of those who reported smoking every day, and 68.3% of those who indicated problems accessing health care 12 months prior to incarceration. Length of incarceration, race, social ties, smoking status, and access to health care were all found to be statistically significant for general health status (Table 4) . Table 5 reveals the ORs and 95% CIs for the probability of experiencing excellent or very good health, controlling for the covariates in the model. Respondents of older age were at a decreased odds of reporting excellent or very good health compared to those who were younger (0.97; CI [0.9, 0.99]). Non-White respondents were at an increased odds of reporting excellent or very good health compared to those who were White (1.6; CI [1.01, 2.5]). Respondents who smoked every day 
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had 40% (0.6; CI [0.3, 0.9]) lower odds of indicating excellent or very good health compared to those who never smoked. The odds in favor of experiencing excellent or good health for respondents who indicated having no problem accessing health care because of cost 12 months prior to incarceration was 1.9 (CI [1.2, 2.9]) times that of individuals who reported problems accessing care. Although not statistically significant, respondents who perceived their social ties as strong were at an increased odds of reporting excellent or very good health compared to those who perceived their social ties as weak (1.9; CI [0.9, 4.1]). Table 6 represents the intercept estimates from the multiple linear regression analyses for the changes from pre-to post-HRA for exercise status, nutrition, stress, depression, smoking status, and dental hygiene, while adjusting for the covariates of age, length of incarceration, race, strength of social ties, smoking status, and access to health care. The y-intercepts that were found to be The number of inmates who reported an improvement, worsening, or no change for specific health risk factors after the intervention is presented in Figure 1 . The only health risk factors found to be statistically significant at p < .05 were depression and smoking status. Figure 2 represents the mean change in days of the pre-minus the post-HRA for various health risk factors. The average number of days (in the past 30 days) of experiencing poor physical health was found to improve significantly by nearly 2 days. Respondents experienced, on average, 2 fewer days of poor physical health. The other health factors (energy, mental health, disability, and rest) revealed some improvement but were not significant.
Discussion
The inmate characteristics and health risk factors of RTC residents based on an HRA given before and after completion of a wellness program were examined to determine if there were any associations between completing the intervention and changes in HRA responses. In addition, HRA data were used to assess which inmate characteristics contributed to completion of the 6-month wellness program.
Being of an older age was significantly associated with completion of the wellness program. The inmate characteristics of length of incarceration, race, strength of social ties, smoking status, and access to health care were not significantly associated with completion of the program. These results provide evidence that inmate characteristics did not differ between those who were enrolled in Wellness Works and those who completed the follow-up assessment. This suggests that inmates who completed the program were not dramatically different (at least with regard to these measures) from those who started the program. They may have, however, differed with regard to unmeasured factors, such as individual behaviors, beliefs, and upbringing. This depicts the number of inmates who reported an improvement, worsening, or no change in their reported health risk factors before and after the wellness program. Only smoking status and depression were statistically significant. Clouse et al. 191 Additionally, respondents who were younger, non-White, never smoked, and had no problems accessing health care 12 months prior to incarceration had greater odds of reporting very good or excellent health compared to respondents who were older, White, smoked every day, and had problems accessing health care, respectively. With the exception of race, which may be interrelated with rural/urban residency in this sample, these results were anticipated. Several studies reveal that young age, never smoking (Toh et al., 2006) , having access to health care, and higher socioeconomic status (Osler et al., 2009 ) are indicators of better health (Adams, Dey, & Vickerie, 2007) . Access to health care, in this study, may also be an indicator of socioeconomic status. The inmate characteristics of length of incarceration and strength of social ties were not significantly associated with participants reporting very good or excellent health.
The wellness program showed some evidence of reducing depression and smoking for individuals who completed the entire program. These improvements may be a result of participants realizing (due to the intervention) how much room they had for improvement in these modifiable health risk behaviors. However, improvements in exercise and nutrition were not evident. These results may be attributable to environmental factors associated with correctional facilities. Diet and exercise may be difficult health factors to alter in prison systems due to strict rules and regulations. It may be that inmate wellness programs and interventions are beneficial for improving health behaviors through education but institutional policy changes are needed to improve environmental health factors of correctional facilities.
The wellness intervention was associated with an increase in perceived number of days of feeling full of energy and a decrease in the perceived number of days of experiencing poor physical health, poor mental health, daily activity limitations, and not getting enough rest. However, the only significant change found among these health factors was that of poor physical health.
This study has several important limitations. The most important one relates to the lack of a control population that would have taken the HRA twice, with no exposure to the intervention. In general, inmates receive more and better health care while in prison than they did prior to incarceration. Therefore, longer duration in prison (and longer duration of health care) may account for inmates perceiving their health as excellent or good. The incarceration environment is relatively controlled with regard to nutrition, exercise, and smoking, which makes it difficult to assess such factors. Furthermore, drug accessibility and use is highly limited in prison. This reduction in drug use may account for a decrease in perceived depression. It is difficult to conclude, without the use of a control population, whether the findings of this study are a result of the wellness intervention or the change in environment from not incarcerated to incarcerated.
A second key limitation relates to our measure of program ''completion,'' which consisted of participants doing a follow-up survey. It is possible that some finished the program without doing the second survey and that some did the second survey with minimal involvement in the program.
Another study limitation is the presence of bias due to self-reporting measures and that various health risk factors (i.e., smoking status, stress, depression, etc.) were not independently validated. Additionally, recall bias may limit the study results because self-reported data are subject to problems associated with accurate memory recall and limitations of knowing how truthful respondents were. Healthy participant bias may also be a factor. Healthier individuals and those who are concerned about their health may be more likely to participate in health/wellness programs and thus are probably more likely to complete the programs. This type of selection bias may limit the external validity of the study because the participation group may not be representative of the source population. That is, those who completed the program may have been more cooperative than those who did not.
Furthermore, RTC went smoke-free in the summer of 2007. This change in the smoking policy during the intervention may alter some of the findings, but we did not have data available to identify study subjects who completed the program totally before or totally after this policy change. Finally, when dealing with the incarcerated population, the Hawthorne Effect (behavior or performance change following any new or increased attention) may play a major role in how these individuals interact with researchers and respond to questions.
The HRA was based in large part on questions available from the BRFSS but has not been independently validated in incarcerated populations, which may present unique challenges for population-based surveys. In addition, our characterization of health risks (Table 1) , while reasonable, has not been independently validated. It is hoped that the study design used to interpret these findings, looking at the change from one survey to the next, would diminish any major bias in these instruments as each person would serve as his own control.
The reliability or repeatability of the HRA to yield similar results is a bit more challenging since this was a preliminary study. Wellness programs are rare in correctional settings and not much is known about their effectiveness across different settings (Curd et al., 2007) . Therefore, more rigorous data collection and repeating this study with a control population will provide better insight on the reliability of the HRA.
Conclusions
Overall, the results of this study show positive signs of improving the health of the incarcerated population. However, some of the results are not clear-cut and many additional factors, in particular, the lack of a control population, should be taken into consideration when interpreting the findings. Nevertheless, this study provides some preliminary evidence that inmate wellness programs and/or intervention may be beneficial in improving specific inmate health factors. Dental. How long has it been since you had your teeth cleaned by a dentist or dental hygienist?
Within the past year (any time less than 12 months ago)
Within the past 2 years (1 year, but less than 2 years ago)
More than 2 years ago Clouse et al. 195 
